Low level laser therapy (LLLT) has been used successfully in biomedicine and some of the results are thought to be related to cell proliferation. The effects of LLLT on cell proliferation is debatable because studies have found both an increase and a decrease in proliferation of cell cultures. Cell culture is an excellent method to assess both effects and dose of treatment. The aim of this study was to assess the effect of 635nm and 670nm laser irradiation of H.Ep.2 cells in vitro using MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide). The cells were obtained from squamous cell carcinoma (SCC) of the larynx and were routinely processed from defrost to the experimental condition. Twenty-four hours after transplantation the cells were irradiated with doses ranging from 0.04 to 0.48J/cm 2 for seven consecutive days (5 mW diode lasers: 635nm or 670nm, beam cross-section ~1mm) at local light doses between 0.04 and 0.48J/cm 2 . The results showed that 635nm laser light did not significantly stimulate the proliferation of H.Ep.2 cells at doses of 0.04J/cm 2 to 0.48J/cm 2 , However, 670nm laser irradiation led to an increased cell proliferation when compared to both control and 635nm irradiated cells. The best cell proliferation was found with 670nm laser irradiated cultures exposed to doses of doses of 0.04 to 0.48J/cm 2 . We conclude that both dose and wavelength are factors that may affect cell proliferation of H.Ep.2 cells.
INTRODUCTION
Low level laser therapy (LLLT) has been used successfully in many medical and dental specialities. The effects of LLLT on wound healing is often attributed to increased cell proliferation (1) (2) (3) . There is still controversy concerning the effect of LLLT on cell proliferation because there are reports of both stimulatory and inhibitory action of visible laser light on cell cultures (4) (5) (6) .
In the last 25 years, in vitro research has become one of the most used methods for laboratory experiments worldwide, mainly for studies involving drug interaction, anti-tumoral procedures and recently the laser. This method will continue to be the method of choice for research due to difficulties of both human and animal experimentation, because this method allows the study of the effect of several agents on cells of different origins and also LLLT action on different cell lines (1, 4, 5, 7) .
H.Ep.2 cells (SCC, type 2), originated from laryngeal carcinomas, have a higher growth rate after two days of culturing when the cell number increases approximately five times (8) . The best proliferation rate occurs in a medium with a pH ranging from 7.6 and 8.7. It is also known that H.Ep.1, H.Ep.2, H.Ep.3 and H.Bem.Rh.1 cells are affected by heat and UV light (8) . It is very important to be aware of the effect of LLLT on malignant cells because of the possibility of exposition to laser light during clinical treatment.
The use of malignant cells in cell cultures has been reported previously (8, 9) . Increased cell proliferation of cultures from melanoma, cervical and breast cancer, after irradiation with the argon laser (4.2 and 150KJ/m 2 , 35 to 500W/m 2 ) has been reported (10) . A study using 805nm laser light (4J/cm 2 and 20J/cm 2 ) on gingival SCC cultured cells (ZMK), urothelial carcinoma (J82) and normal urothelial cells (HCV 29) observed increased and decreased number of mitosis of HCV29 and J82 with the above mentioned doses, respectively. On the other hand, ZNK cells presented decreased mitotic activity with both doses (11) . Stimulation of synthesis of both RNA and DNA was also analyzed using He-Ne laser radiation (10 2 J/m 2 ) on HeLa cells (12) . This study concluded that there is expressive cell proliferation on the exponential phase and also increased cell adhesivity to the substrate of human fibroblasts irradiated with He-Ne laser (15 min, 1W/m 2 ) (4).
There is controversy about the results observed previously because visible laser light may present inhibitory or stimulatory effects on the dependence of photoreceptors which are part of the respiratory chain and depend upon external factors such as the amount of energy, wavelength, potency and irradiation time, meaning that the effect is dose-dependent (4). The reduction of the amount of energy has a positive influence on cell metabolism, because increased amounts of energy and products resulting from photosensitization lethally damage cells (4) .
The aim of this study was to assess the effect of 635nm and 670nm laser light on H.Ep.2 cultured cells.
MATERIAL AND METHODS

H.Ep.2 cultured cells (Departamento de
Antibióticos/UFPE) were kept frozen at -80 o C (10) in a medium containing Dubecco's modified Eagle's medium, 10% fetal bovine serum (FBS), 1% L-glutamine and a 1% antibiotic solution (250 µg/ml streptomycin and 80 mg/ml gentamycin sulfate. Twenty percent FBS was used after defrosting and the pH was kept at 7.8 using a 10% sodium bicarbonate solution. The cells were cultured on plastic culture flasks as described previously (13, 14) . Cell cultures were re-planted twice a week. Before any experimentation, all cultures were observed under light microscopy and the viability of the culture was confirmed using the Tryptan exclusion test, because this substance easily penetrates on non-viable cells and normal cells remain colorless (15) . In order to calculate cell viability the following equation was used: viability = number of living cells x 100/number of dead cells. Twenty-four hours before irradiation a cell suspension (5 x 10 4 cells/ml) was prepared. Prior to irradiation, 100 µl of the solution was placed in 24 wells of a 96-well culture plate in order to avoid light dispersion to others. The suspension was then irradiated with doses ranging from 0.03 to 0.48J/cm 2 for seven consecutive days (5 mW diode lasers: 635nm or 670nm, beam cross-section ~1mm) at local light doses between 0.04 and 0.48J/cm 2 . The assessment of cell proliferation was carried out using the MTT method. Spectroscopy (540nm) was used to determine the optical density (OD) of both irradiated and control samples as described by Nascimento (14) . Analysis of variance was used for statistical evaluation.
RESULTS
The proliferation of non-irradiated H.Ep.2 cultures remained as reported in the literature (14) during the experimental period. However, all irradiated cell cultures behaved differently. Figure 1 shows a similar tendency for cell proliferation for both 635nm irradiated and control groups. The average OD of irradiated cultures was 0.72 and controls 0.71. Analysis of variance did not show significant differences between the two groups (p = 0.455). On the other hand, there was a tendency to increased cell proliferation of samples irradiated with 670nm laser light when compared to controls (Figure 2) . The average OD of these cultures was 0.80 compared to 0.74 for the controls. Analysis of variance showed a significant difference between groups (p = 0.014). When the two irradiated groups were compared, there was a difference for the tendency of cell proliferation (Figure 3) . The average OD of 635nm irradiated samples was 0.72, and 0.80 for 670nm irradiated samples. Analysis of variance also showed a significant difference between the two irradiated groups (p = 0.004).
DISCUSSION
No previous literature was found concerning the use of LLLT on H.Ep.2 cells. Although there is consensus amongst authors regarding the contra-indication of the use of LLLT on proliferative lesions and glandular tissue, we must also consider the inclusion of premalignant lesions and lesions which may not be diagnosed properly at an early stage. This aspect increases the possibility of such lesions being irradiated during LLLT.
It is understood that the behavior of cancerous cells significantly differs from that of normal ones. It is also well accepted that the observation of LLLT beneficial effects requires some type of deficiency because normal cells do not show any changes in their function after irradiation. In this study we used optimal conditions for experimentation using normal cell cultures in order to avoid additional variables that would prevent a more precise analysis of the data as abnormal cells have an atypical behavior.
Although our data show that the proliferation of non-irradiated H.Ep.2 cells followed the same pattern observed in previous studies (14) , others have reported a different pattern (8, 16) . Our results also show that H.Ep.2 irradiated cell cultures behave differently from non-irradiated ones. We agree with Karu (4) that LLLT effects on cells is still a controversial topic. Our data also demonstrate that cell proliferation is influenced by the amount of energy given to the medium as suggested by Karu (12) . We were also able to detect differences regarding the wavelength used for irradiation of the cells (4).
Wavelength influence indicates that 635nm laser light does not significantly stimulate the proliferation of H.Ep.2 when using doses ranging from 0.04J/cm 2 to 0.48J/cm (16) . However, other doses may present different results. On the other hand, the data on the proliferation of 670nm irradiated samples (0.05 to 0.6J/cm 2 ) did show differences when compared to 635nm irradiated and nonirradiated cells. When comparing the irradiated groups, there was a tendency to increased proliferation of cells irradiated with 670nm from doses of 0.08J/cm 2 . This was different from the results observed previously in a study carried out by our team in which the irradiation with 670nm laser light of Candida albicans had no significant effect on proliferation in comparison to samples irradiated with 635nm laser light (17) .
We conclude that these preliminary results indicate that cell proliferation increases in H.Ep.2 cells irradiated with 670nm laser light using doses from 0.08 J/cm 2 , and that there is a dose/wavelength dependency. As irradiações com lasers não-cirúrgicos têm sido usadas com sucesso em diversas especialidades biomédicas. A ação do laser na atividade proliferativa celular é um assunto controverso já que a luz laser tem ora estimulado e ora inibido a proliferação de células em culturas. Unitermos: proliferação celular, riscos, efeito estimulativo.
